Predicting the usefulness of therapeutic drug monitoring of mycophenolic acid: a computer simulation.
The usefulness of therapeutic drug monitoring (TDM) of mycophenolate mofetil (MMF) was investigated with a computer simulation model. For a fixed-dose (FD) and a concentration-controlled (CC) MMF dosing regimen exposure to mycophenolic acid (MPA) was compared. A nonlinear mixed-effects model (NONMEM) for MPA based on extensive pharmacokinetic data from 140 renal transplant recipients who all used cyclosporine and corticosteroids as maintenance immunosuppressive therapy provided Bayesian estimates for MPA oral clearance on 9 occasions during the first 24 weeks after transplantation. In 45 of these patients, the estimates for MPA oral clearance were used to calculate values for the area under the curve (AUC) of MPA. In the CC group, MMF doses were adjusted based on the calculated AUC, targeting at an AUC level of 45 mg.h/L. In the FD group, MMF doses were fixed at 1000 mg. On day 7 after transplantation, significantly more AUC values were on target (AUC range 30-60 mg.h/L) in the CC group than in the FD group: 76% versus 13%, respectively, P < 0.001. To accomplish this, a doubling of MMF dose was necessary in more than half of the patients after the AUC assessment on day 3 after transplantation. Between-patient variability (BPV) in AUC (average CV% for all occasions) was reduced in the CC regimen: 23% versus 44% in the FD group. By using TDM, adequate MPA exposure appears to be obtained more rapidly, and BPV in exposure is reduced. To reach target AUC levels as soon as possible in this cyclosporine-treated population, it appears that larger MMF doses as currently recommended are necessary in the first month after transplantation.